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Seaweed and Health
• Seaweed FIBER reduces 
fat uptake by 75%.
• High in MINERALS.
• BIOACTIVE compounds in 
seaweed are anticancer 
agents.
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https://www.sciencedaily.com/releases/2010/03/100321203508.htm
Moussavou et al. Anticancer Effects of Different Seaweeds on Human Colon and Breast Cancers. Marine Drugs. 2014
Sugar Kelp (Saccharina latissima)
• Commonly grown in Maine.
• Good source of  
polysaccharides (alginates 
and laminarin).
• Low surface area/ volume.
Kelp Farming in Maine
Common Seaweed Products 
Drying of  Seaweeds
• Seaweeds are highly 
perishable due to high 
moisture content (~92% w.b)
• Microbial and enzymatic 
deterioration.
• Sun-dried or air-dried for 
extending its shelf  life.
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Hurdles in Drying Kelp in Maine
• Maine’s unpredictable weather. 
• Open sun drying may lead to 
pest, rodent and bird infestation. 
• Closed drying systems are 
energy-intensive and good for 
nutrient retention and hygiene.
Hurdles in Drying Kelp in Maine
• Limited information on storage 
properties.
• Limited information on the 
effects of  processing 
conditions on the final product.
• Lack of  information on 
processing properties. 
Drying Experiments
Moisture Content
• Final MC < 20%
• Water Activity < 0.6
Effect of  Drying Conditions
Water Holding Capacity
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Antioxidants vs Phenolic Compounds
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Experimental Values
Total phenolic content (TPC) (µg GAE/ g dry solids)
Ferric reducing antioxidant power value (FRAP) (100 x µmol FSE/ g dry solids) 
Need For Mathematical Model
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Estimate Dryer Size
Estimate Drying Capacity
Optimize Fuel/ Electric 
Power Requirement
Optimize the Drying Time
Mathematical Model Assumptions
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Inlet Air Outlet Air
T1, H1 T2, H2
T1 > T2
H1 < H2
Latent heat of  moisture at wet bulb 
temperature = convective heat loss 
from air
Rate of  moisture removal is directly 
proportional to the moisture content 
of  kelp in falling period
Mathematical Model
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𝑡 = #$ %& '()* +$ (-./ -&) ln 3)34 55/ 6789':;$
Latent heat of  evaporation λw
Where, Bulk density of  the dry solids in the dryer ρs
Bed length Z 
Initial moisture content (kg H2O (kg dry solids)-1) Xi
Final moisture content (kg H2O (kg dry solids)-1) Xf
Humid heat of  the air-water vapor mixture Cs  
Airflow rate (kg dry air m-2 s-1) G
Convective heat-transfer coefficient (W m-2
k-1) h
Ratio of  the surface area of  the solids and 
bed volume (m-1) a 
Wet-bulb temperature of  the product Tw
Inlet air temperature T1
Conclusions
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